Opioid receptor subtype-specific cross-tolerance to the effects of morphine on schedule-controlled behavior in mice.
Key-press responding of mice was maintained under a fixed-ratio (FR) 30-response schedule of food presentation. Successive 3-min periods during which the experimental chamber was illuminated and the schedule was in effect were preceded by 10-min time-out (TO) periods during which all lights were out and responses had no scheduled consequences. Intraperitoneal (IP) injections of saline or of cumulative doses of drugs were given at the start of each TO period. Successive saline injections had little or no effect on response rates, whereas the mu-opioid agonists morphine (0.1-10.0 mg/kg) and levorphanol (0.1-3.0 mg/kg), the kappa-opioid agonist ethylketazocine (0.03-3.0 mg/kg), the mixed mu-/delta-opioid agonist metkephamid (0.1-10.0 mg/kg), and the nonopioid dissociative anesthetic ketamine (1.0-100.0 mg/kg) generally produced dose-related decreases in response rates. Following chronic administration of morphine (100.0 mg/kg/6 h), tolerance developed to the effects of morphine on rates of responding. In addition, a comparable degree of cross-tolerance developed to the effects of levorphanol and metkephamid. On the other hand, there was no evidence of cross-tolerance to the effects of ethylketazocine or ketamine. These results are consistent with the evidence suggesting that different opioid agonists exert their behavioral effects through distinct classes of opioid receptors.